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methods will be an ideal approach. Thus, identification of new surrogate biomarkers of toxicity 91 and/or exposure to soman and other OPs is essential both from a clinical and a public health 92 standpoint, especially for triaging population level exposures.
93
Using an omics approach, we assessed the potential value of changes in fecal biota and urine and its essential role in health and disease. We also identified urine as a suitable specimen type 104 for investigation in this study design because urine consists of numerous metabolites as outputs 105 from multiple pathways and provides a snapshot of both local and systemic physiological 106 changes (16) . With this in mind, we focused our efforts on exploring and describing soman-107 induced dysbiosis of the gut microbiota and alterations in urine metabolome from a systems level 108 analysis.
109

Results
110
Clinical manifestation of soman insult seizing subjects as compared to non-seizing subjects, as expected ( Fig. 1b) Proteobacteria in the fecal specimens of soman exposed animals (Fig. 3) 
375
Consistent with our finding of dysbiosis of the gut bacterial biota, the soman exposed animals, in 376 our study had a significant increase in p-cresol (27x) and phenylacetic acid (7x) in their urine as 377 compared to non-seizing animals. However, we did not obtain enough 16S sequencing resolution 378 for species-level information in our efforts to identify organisms, especially those associated 379 with tyrosine catabolism such as Clostridium difficile (40).
380
In experimental models of soman exposure, some subjects may develop increasing seizing Full-power spectral analysis of EEG, identification of epileptiform activity, and other EEG Library preparation and sequencing 513 We used primers that were previously designed to amplify the V3-V4 hyper-variable regions of 514 the 16S rRNA gene (45). A limited cycle PCR generated a single amplicon of ~460 bp, and this
515
was followed by addition of Illumina sequencing adapters and dual-index barcodes. Using paired 516 300 bp reads, and MiSeq v3 reagents, the ends of each read were overlapped to generate high-517 quality, full-length reads of the V3 and V4 region in a single run.
519
Data Analysis
520
Sequenced reads were processed for quality assessment, filtering, barcode trimming, and chimera 521 detection were performed on de-multiplexed sequences using the USEARCH method in the
522
Quantitative Insights Into Microbial Ecology (QIIME) package (v. core set (v.gg_13_5) using PyNAST alignment method(www.greengenes.secondgenom.com).
528
The minimum sequence length of 150nt and the minimum percent of 75% match were used for 529 the alignment (47, 48). The RDP Classifier program (v.2.2) was used to assign the taxonomy to 530 the representative set of sequences using a pre-built database of assigned sequence of reference 531 set (49). Alpha Diversity was performed using PhyloSeq R package(www.bioconductor.org),
532
Chao1 metric (estimates the species richness.), the observed species metric (the count of unique
533
OTUs found in the sample) and Phylogenetic Distance (PD_whole_tree) were calculated (50).
534
Similarly, Beta Diversity were calculated using QIIME and visualized using Principal Read Archive (SRA) at study accession SRP116704 bioproject PRJNA401162.
25
To predict the metabolites contributed as per microbial composition we used PICRUSt (v. performed by multiplying normalized OTU abundance by each predicted functional profile.
551
Statistical hypothesis testing analysis of metagenomics profiles was performed using R to 
